Cyclic AMP: Second Messenger as the First Messenger.
Cell-to-cell communications and autocrine/paracrine regulations are mediated by an extracellular signaling network involving secretion of a variety of different factors, hormones, neurotransmitters, and other signaling molecules that are recognized in an extracellular medium by multiple molecular receptors operating in the plasma membrane of cells. Most of plasma membrane receptors belong to the superfamily of heptahelical receptors, many of which are coupled by G-proteins to adenylate cyclase responsible for cAMP production in the cell cytoplasm. The canonical role of cAMP in cell physiology is to serve as a second messenger and universal regulator of intracellular processes. Meanwhile, increasing body of evidence leaves little doubts that stimulated cells can release cAMP into intercellular space, where it may serve as signaling molecule in cell-to-cell communications and autocrine regulations. This review considers the basic concept on mechanisms of intracellular and extracellular signaling with cAMP as the second and first messenger.